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Katze, 3,5 kg; Narkose: 70mglkg  Chloralose (intravenSs, ohne 
~thereinleitung); alternierende direkte und indirekte Reizung des 
Musculus gastroenemius mit  supramaximalen StromstSBen im 
Abstand yon je 8 s; die Injektionen erfolgen in die Arteria ilica der 

Gegenseite unter gleichzeitiger Abklemmung der Aorta. 

Bei 1:50 /*g  Adipinbischolin, w~ihrend der Injektion ist die Rei- 
zung fiir 30 s abgeschaltet;  der Pfeil weist auf die der Injek- 
tion folgende Zuckung; die h6heren Ausschl~ge entsprechen 
der direkten Reizung. 

w e n n  N i k o t i n  w / ~ h r e n d  d e s  B e s t e h e n s  e i n e r  K u r a r e -  
l ~ t h m u n g  i n j i z i e r t  w i r d ,  s e n k t  es  a u c h  in  D o s e n ,  d i e  e i n  
V i e l f a c h e s  d e r  a n  s i c h  m u s k e l l i i . h m e n d e n  b e t r a g e n ,  die  
d i r e k t e  E r r e g b a r k e i t  n i c h t ;  i n j i z i e r t  m a n  es  n a c h  A b -  
k l i n g e n  d e r  K u r a r e l X h m u n g ,  s o  t r i t t  s e i n e  W i r k u n g  so -  
w o h l  in  b e z u g  a u f  d i e  d i r e k t e  a l s  a u c h  a u f  d i e  i n d i r e k t e  
E r r e g b a r k e i t  in  d e u t t i c h  v e r m i n d e r t e m  A u s m a B  in  E r -  
s c h e i n u n g  ( A b b i l d u n g ) .  D i e s e l b e n  V e r h A l t n i s s e  l a s s e n  s i c h  
in  e n t s p r e c h e n d  n i e d r i g e r e r  D o s i e r u n g  be i  n a h e r  a r t e r i e l -  
l e t  I n j e k t i o n  a m  M u s c u t u s  t i b i a l i s  a n t e r i o r  d e r  K a t z e  
n a c h w e i s e n .  

A u s  d i e s e n  V e r s u c h e n  g e h t  h e r v o r ,  da l ]  d i e  m u s k e l -  
l ~ h m e n d e  W i r k u n g  v o n  j e n e n  a l i p h a t i s c h e n  b i s q u a r t e r -  
n~iren A m m o n i u m v e r b i n d u n g e n ,  d ie  a m  V o g e l m u s k e l  
e i n e  K o n t r a k t u r  a u s l 6 s e n ,  d i e s e l b e n  \ ¥ i r k u n g s c h a r a k -  
t e r i s t i k a  z e i g t  w ie  N i k o t i n ;  s o m i t  i s t  a u c h  f i i r  d i e  1/ih- 
m e n d e n  W i r k u n g e n  d i e s e r  S u b s t a n z e n  - u n d  d a s  g l e i c h e  
g i l t  a u c h  n o c h  f i i r  d i e  m u s k e l l / i h m e n d e  W i r k u n g  y o n  
A z e t y l c h o l i n  1 - d i e  B e z e i c h n u n g  n i k o t i n a r t i g  z u t r e f f e n d .  

K .  H .  GINZEL, H .  K L U P P  u n d  G.  W E R N E R  

P h a r m a k o l o g i s c h e s  I n s t i t u t  d e r  U n i v e r s i t ~ t  W i e n ,  d e n  
15. J u l i  1951.  

S u m m a r y  

A l i p h a t i c  b i s q u a r t e r n a r y  a m m o n i u m  c o m p o u n d s  h a v e  
t h e  s a m e  m u s c l e - s t i m u l a t i n g  p r o p e r t i e s  as  n i c o t i n e .  I t  
is a l so  s h o w n  t h a t  t h e  m u s c l e - p a r a l y s i n g  a c t i o n  o f  
n i c o t i n e  a n d  o f  t h e s e  c o m p o u n d s  h a v e  t h e  s a m e  c h a r a c -  
t e r i s t i c s  : t h e y  r e d u c e  t h e  d i r e c t  e x c i t a b i l i t y  o f  t h e  m u s c l e  
a n d  t h e i r  p a r a l y s i n g  a c t i v i t y  is  r e d u c e d  b y  p r e t r e a t m e n t  
w i t h  d - T u b o c u r a r i n e .  

1 K .H .  GINZEL, H. KLUPP und G. WERNER, Arch. exp. Path.  
Pharm. 213, 453 (1951). 

Absence of Growth-promot ing  Action of H u m a n  
Saliva for Normal  "Plateau" Hamsters  

I t  h a s  b e e n  d e m o n s t r a t e d  i n  g r o w i n g  h a m s t e r s  t h a t  
h u m a n  s a l i v a  p o s s e s s e s  a g r o w t h - p r o m o t i n g  f a c t o r  w h i c h  
is r e l a t i v e l y  h e a t  r e s i s t a n t  a n d  d o e s  n o t  e x h i b i t  s e x  s p e c i -  

Bei 2 : 3  mg Nikotinuiu tartaricmn ; die h6heren Ausschtiigc sind die 
nach direkter Reizung. 

Bei 8 : 2 5  rain nach tier Nikotiniujektiotl ist die auf~.ngliche Kon- 
traktionshShe wieder erreicht. 

Bei 4 : 3  mg Nikotinum tartaricum 25 rain nach 250tug d-Tubo- 
kurarin injiziert; zu diesem Zeitpunkt war die Wirkung des 
d-Tubokurarins auf die indirekte Erregbarkeit bereits abge- 
klungen. 

Der Kurvenabschni t t  a ist  12 rain nach der letzten Nikotininjektion 
registrier t. 

f i c i t y  1. O n  t h e  o t h e r  h a n d ,  a n  a q u e o u s  e x t r a c t  o f  c o w ' s  
s a l i v a r y  g l a n d s  d i d  n o t  e x h i b i t  a n y  e f f e c t  w h i c h  c o u l d  
be  a t t r i b u t e d  t o  a s p e c i f i c  g r o w t h - s t i m u l a t i n g  s u b s t a n c e  
p r e s e n t  in  s u c h  a n  e x t r a c t * .  T h e  f o l l o w i n g  r e p o r t s  a s t u d y  
of  t h e  p o s s i b l e  g r o w t h - p r o m o t i n g  a c t i o n  of  s a l i v a  fo r  
" p l a t e a u "  h a m s t e r s ,  i . e . ,  a n i m a l s  t h a t  h a d  r e a c h e d  a 
w e i g h t  a t  w h i c h  n o r m a l  g r o w t h  is  a l m o s t  a r r e s t e d .  

Composition of the purified diet given to both groups* 

Ingredients Percentage 

Chol ine chlor ide  . . 
V i t a m i n  m i x t u r e  a 
Sal t  m i x t u r e  ~ . . . 
Case in  ~ 
Sucrose  
L a r d  

0.2 
0-5 
4"0 

22"0 
66-3 

7.0 

1 H. GRANADO5, J. GLAVIND, and H. DAM, Acta pathol, et micro- 
biol. Scand. 27, 65 and 501 (1950). - H. GRAXADOS, Acta physiol. 
Scand. Z4, SuppL 87, 69 (1951L 

g H. GRANADOS, J. GLAVIND, and H. DAM, Acta pathol, et micro- 
biol. Scand., in press. 

a Each animal received weekly 1160 I. U. of v i tamin A (natural 
ester from Distillation Products  Industries,  Rochester,  N. Y., U.S.A.) 
and 17 A.O.A.C. Chick Units  of vi tamin D a ("Delsterol" from Ferro- 
san A/S, Copenhagen) in 3 drops of peanut  oil. We thank the com- 
panies for their kind supply of these substances.  

4 The 0.5 g of vi tamin mixture contained: biotin 50 tug, folic acid 
50 tug, thiamine hydrochloride 5 rag, riboflavin 5 rag, pyridoxine hy- 
drochloride 5 rag, calcium pantothenate  5 rag, nicotinic acid 8 rag, 
p-aminobenzoic acid 35 rag, inositot 15 rag, ascorbie acid 5 n/g, vita- 
m m  K subst i tute  t rag, d,l-0~-tocopherol acetate 5 nag, and sucrose 
410.9 rag. 

We thank F. Hoffmann-La Roche & Co., Basle, Switzerland, for 
their kind supply of the vitaluins E (Ephynal) and K (Synkavit) 
used in these experiments.  

6 The salt mixture used is McCollum's Salt Mixture 18,7 supple- 
mented with 13.5 rag KI, In9 mg  CuSO 4 5H,O, and 556 nag MnSO 4 
4H20 per 100 g. 

The casein used is Vi tamin-Test  Casein GBI, from General 
Bioehemieals. Inc., Chagrin Falls, Ohio, U.S.A. 
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S i x t e e n  f ema le  h a m s t e r s  b e t w e e n  22 a n d  26 d a y s  of 
age were  l i t t e r - m a t e  d i s t r i b u t e d  i n t o  t w o  e q u a l  g roups ,  
b o t h  h a v i n g  t h e  s a m e  in i t i a l  we igh t ,  a n d  were  r e a r e d  
d u r i n g  t h e  f i r s t  p a r t  of t h e  e x p e r i m e n t  for  15 weeks  on  
t h e  pu r i f i ed  d i e t  p r e s e n t e d  in t h e  Tab le .  D u r i n g  t h i s  
p e r i o d  b o t h  g r o u p s  r ece ived  to  d r i n k  t a p  w a t e r  ad l ibitum. 
F r o m  t h e  15 th week,  i. e., a f t e r b o t h g r o u p s h a d  e x h i b i t e d  
c o n s i s t e n t l y  for  four  weeks  a g r o w t h  " p l a t e a u " ,  g r o u p  1 
r ece ived  to  d r i n k  d a i l y  100 c m  3 of d i s t i l l ed  wa te r ,  a n d  
g r o u p  2 100 c m  3 of a r a w  s a l i va - d i s t i l l ed  w a t e r  m i x t u r e  1. 
D u r i n g  t h i s  s e c o n d  p a r t  of t h e  e x p e r i m e n t ,  w h i c h  was  
c a r r i e d  on  for  10 weeks,  b o t h  g r o u p s  c o n t i n u e d  rece iv-  
ing  t h e  r a t i o n  p r e s e n t e d  in  t h e  Tab le .  

B o t h  g r o u p s  were  we ighed  weekly .  T h e s e  s t ud i e s  were  
ca r r i ed  o u t  b e t w e e n  N o v e m b e r  1950 a n d  M a r c h  1951. 
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Average growth curves of the two groups: group 1 received 
distilled water throughout the whole experiment, and group 2 re- 
ceived distilled water during the first 15 weeks and a raw saliva- 

distilled water mixture during the following 10 weeks. 
Group 1 Group 9 .... 

T h e  f igure  p r e s e n t s  t h e  a v e r a g e  g r o w t h  c u r v e s  of t h e  
two  groups ,  d u r i n g  b o t h  t h e  f i r s t  a n d  second  p a r t s  of t h e  
s tud ies .  D u r i n g  t h e  f i r s t  p a r t  of t h e  e x p e r i m e n t  (pre-  
l i m i n a r y  per iod ,  f r o m  t h e  1 st t o  t h e  15 th week) b o t h  
g r o u p s  g rew a t  t h e  s a m e  r a t e .  T h e  s a m e  o c c u r r e d  
d u r i n g  t h e  s e c o n d  p a r t  of t h e  e x p e r i m e n t  ( tes t  per iod ,  
f r o m  15 to  25 weeks  of age).  T h e r e f o r e  i t  is con-  
c l u d e d  t h a t ,  u n d e r  t i le  c o n d i t i o n s  of t h e s e  s tud ies ,  
h u m a n  s a l i v a  does  n o t  p r o m o t e  t h e  g r o w t h  of h a m s t e r s  
t h a t  h a v e  a l r e a d y  a t t a i n e d  m o s t  of t h e i r  n o r m a l  g r o w t h .  

T h e  p r e s e n t  r e su l t s  m a y  be  i n t e r p r e t e d  in v a r i o u s  
ways  : i t  m i g h t  be  t h a t  in  " p l a t e a u "  h a m s t e r s  t h e  g r o w t h  
f a c t o r  of s a l i v a  does  n o t  e x e r t  a n y  a c t i o n  a t  all, or  t h a t  
t h e  a m o u n t  of t h e  a c t i v e  p r i n c i p l e  c o n t a i n e d  in  t h e  
s a l i v a  g i v e n  was  i n s u f f i c i e n t  to  p r o m o t e  t h e  g r o w t h  of 
t h e  an ima l s .  I n  t h i s  c o n n e c t i o n  one  cou ld  m e n t i o n  t h a t ,  
for  e x a m p l e ,  t h e  g r o w t h  h o r m o n e  of t h e  h y p o p h y s i s  
( s o m a t o t r o p h i n )  i nc reases  v e r y  m a r k e d l y  t h e  g r o w t h  
(g igan t i sm)  of n o r m a l  " p l a t e a u "  r a t s  w h e n  g i v e n  in  da i l y  
doses  of 0-40 m g  to  2-0 m g  2. I t  m i g h t  be  of i n t e r e s t  to  
r e p e a t  t h e  p r e s e n t  e x p e r i m e n t  w h e n  t h e  g r o w t h  f a c t o r  
of s a l i v a  h a s  b e e n  c o n c e n t r a t e d ,  or  i s o l a t e d  in p u r e  or  
n e a r l y  p u r e  fo rm.  

HUMBERTO GRANADOS 3 a n d  HENRIK DAM 

D e p a r t m e n t  of Bio logy ,  P o l y t e c h n i c  I n s t i t u t e ,  Co- 
p e n h a g e n ,  J u n e  21, 1951. 

1 The saliva-water mixture contained 67% saliva and 33% water. 
The saliva used was a mixture of male and female saliva (50% of each) 
collected without stimulation every day from 8 healthy subjects 
between 19 and 32 years of age. The female subjects did not donate 
their saliva during the days they were menstruating. 

H. SELYE, Textbook o/ Endocrinology (Acta Endocrinologica, 
Universit6 de Montreal, Montreal, Canada, 1947), p. ~239. 

3 Present address: Physiological Institute, University of Basle, 
Switzerland. 

Zusammen fassung  

M e n s c h l i c h e r  Spe iche l  w u r d e  m i t  W a s s e r  g e m i s c h t  
(67 % Spe iche l  + 33 % Wasser )  u n d  H a m s t e r n  als T r i n k -  
f l i i ss igkei t  gegeben .  Die  V e r s u c h s t i e r e  h a t t e n  u n g e f ~ h r  
das  N o r m a l g e w i c h t  a u s g e w a c h s e n e r  I n d i v i d u e n .  I h r  
W a c h s t u m  w u r d e  n i c h t  a n g e r e g t .  Dies  s t e h t  i m  Gegen-  
s a t z  zu de r  f r i ihe r  f e s t g e s t e l l t e n  W i r k u n g  v o n  m e n s c h -  
l i c h e m  Spe iche l  a u f  w a c h s e n d e  H a m s t e r .  

P R O  L A B O R A T O R I O  

M o d i f i e d  M e t h o d  for  C a l i b r a t i o n  of  W a r b u r g  
M a n o m e t e r s  1 

I n  t h e  c a l i b r a t i o n  of W a r b u r g  m a n o m e t e r s  w i t h  
m e r c u r y  t he  fo l lowing m o d i f i c a t i o n  of t he  p r o c e d u r e  for  
f i l l ing t h e  m a n o m e t e r ,  d e s c r i b e d  b y  LooMIS 2 h a s  b e e n  
f o u n d  to  be  b o t h  a c c u r a t e  a n d  rap id .  

\Varburg Manometer calibration assembly. 

As i n d i c a t e d  in t h e  f igure,  t h e  m a n o m e t e r  is c l a m p e d  in 
a f ixed  i n v e r t e d  p o s i t i o n  on  a r ing  s t a n d  a n d  c o n n e c t e d  
b y  r u b b e r  t u b i n g  to  a m e r c u r y  rese rvo i r .  T h e  open  e n d  
of t h e  m a n o m e t e r  is p lugged  w i t h  a sma l l  r u b b e r  s t o p p e r .  
A two  a n d  a ha l f  i n c h  sec t ion  of r u b b e r  t u b i n g  of s u i t a b l e  
d i a m e t e r  is f i t t e d  o v e r  e a c h  of t h e  r e m a i n i n g  open ings .  
M e r c u r y  is a l lowed  to  f low i n t o  t h e  m a n o m e t e r  t h r o u g h  
t h e  s t opcock .  T h e  ang le  of i n c l i n a t i o n  of t h e  m a n o m e t e r  
a n d  t h e  h e i g h t  of t h e  m e r c u r y  r e s e r v o i r  are  a d j u s t e d  so 
t h a t  t h e  m e r c u r y  r ises a few m i l l i m e t e r s  a b o v e  t h e  cali-  
b r a t i o n  l ines.  W i t h  t h e  s t o p c o c k  open ,  t h e  e n d s  of t h e  
two  r u b b e r  sec t ions  are  c losed  w i t h  p i n c h  c l a m p s  (or 
sc rew c l a m p s  as i l l u s t r a t e d )  a n d  t h e  m e r c u r y  c o l u m n s  
in  e a c h  a r m  of t h e  m a n o m e t e r  a re  fo rced  d o w n  to  t h e  
c a l i b r a t i o n  l ines  b y  a p p l y i n g  p r e s su re  to  t h e  r u b b e r  
s ec t i ons  w i t h  sc rew c l amps .  T h e  s t o p c o c k  is t h e n  closed,  
t h e  r u b b e r  a t t a c h m e n t s  r e m o v e d ,  a n d  t h e  m e r c u r y  
p o u r e d  i n t o  t a r e d  b e a k e r s  a n d  weighed .  T h i s  p r o c e d u r e  
ha s  b e e n  f o u n d  to  a l low a r a p i d  a n d  prec ise  a d j u s t m e n t  
of t h e  m e r c u r y  levels .  

JESSE W.  TIEMAN a n d  JAY V. BECK 

P e n n s y l v a n i a  A g r i c u l t u r a l  E x p e r i m e n t  S t a t i o n ,  S t a t e  
College, Pa . ,  Apr i l  10, 1951. 

1 Authorized for publication on March 15 1951, as paper No. 1662 
in the journal series of the Pennsylvania Agricultural Experiment 
Station. 

W. F. LooMIS, Science 109, 491 (1949). 


